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1. 

FASTENING BRACKET OF DECK CROSS 
MEMBER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a fastening bracket for 

attaching a deck cross member structuring a steering Support 
frame to a vehicle body frame. 

2. Description of the Related Art 10 
A steering Support frame is structured of a deck cross 

member bridged between right and left vehicle frames. The 
deck cross member is fixed with bolting fastening brackets 
attached to respective right and left ends thereof with respect 
to fitting parts of the vehicle frames. In this context, there is no 15 
problem when a fastening bracket is surface contacted with 
the corresponding fitting part without a gap or a deviation 
therebetween. However, a gap inevitably exists between the 
fastening bracket and the fitting part. Furthermore, a posi 
tional deviation between the fastening nut and a bolt hole is 20 
inevitable. There is a problem in that the fastening bracket is 
deformed and strength (mechanical strength) is lowered 
when the fastening bracket is bolted to the fitting part in such 
a condition. A gap between the fastening bracket and the 
fitting part can be eliminated by interposing a spacer therebe- 25 
tween. However, a problem occurs that the number of parts 
and the number of steps are increased. In order to solve Such 
a problem, there have been proposed fastening brackets dis 
closed in Japanese Patent No. 3778762 and Japanese Patent 
Application Publication No. 2006-199050. 30 

In Japanese Patent No. 3778762, a gap with a fitting part is 
adjusted by providing a relative difference in strength of 
fastening brackets (cylindrical flange parts) attached to right 
and left ends of a deck cross member (frame). Specifically, a 
fastening bracket having higher strength is surface contacted 35 
with a vehicle body frame (pillar) for bolting and a fastening 
bracket having lower strength is deformed when used for 
bolting to the vehicle body frame. A deformation anticipated 
part that is elastically deformed or plastically deformed is 
disclosed as means for providing the relative difference in 40 
strength of the fastening brackets. For example, a crossing 
groove (groove part 5a) and a crossing hole (long hole 5b) 
formed between a boss (boss part 6) and a fastening nut (nut 
8) for connecting a deck cross member are disclosed as spe 
cific examples of the deformation anticipated part (see FIG.8 45 
and FIG. 9 of Japanese Patent No. 3778762). 

In Japanese Patent Application Publication No. 2006 
199050, a dimensional adjustment deforming section 20 is 
formed to Surround a fastening nut (project nut 11) in a 
fastening bracket (attachment mechanism 10) to be attached 50 
to each of the right and left ends of a deck cross member 
(steering member 1). Accordingly, the dimensional adjust 
ment deforming section 20 is deformed towered a vehicle 
body frame (vehicle body side) to eliminate a gap between the 
fastening bracket and a fitting part. The dimensional adjust- 55 
ment deforming section 20 is formed by disposing along hole 
(slit 20a) to surround the vicinity of a fastening nut (described 
as the “projection bolt 8 in the specification although con 
sidered as a misdescription of the “projection nut 11) (see 
FIG. 4 of Japanese Patent Application Publication No. 2006- 60 
199050). 
The fastening bracket having the “deformation anticipated 

part or “a dimensional adjustment deforming section' 
described in Japanese Patent No. 3778762 and Japanese 
Patent Application Publication No. 2006-199050 does not 65 
need to interpose a spacer, so that the number of parts and the 
number of steps can be reduced. However, when a positional 

2 
deviation exists between the fastening nut and the bolt hole, 
the deformation anticipated part or the dimensional adjust 
ment deforming section may be burred. This results in insuf 
ficient elastic deformation or plastic deformation of the defor 
mation anticipated part or the dimensional adjustment 
deforming section, and makes it impossible to eliminate a gap 
between the fastening bracket and the fitting part. Further 
more, a bolt that is screwed into the fastening nut may be 
inclined. This may cause a male Screw to strip a female Screw 
of the fastening nut, resulting in a fastening torque loss. In 
addition, sufficient fastening intensity of the bolt may not be 
secured, resulting in loosening of the bolt due to vibration 
generated while traveling, for example. 
An object of the present invention is to provide a fastening 

bracket capable of adjusting a gap between the fastening nut 
and the fitting part and a positional deviation between the 
fastening nut and the bolt hole by elastic deformation or 
plastic deformation of a part including the fastening nut. 

SUMMARY OF THE INVENTION 

The above-mentioned problems are solved by a fastening 
bracket of a deck cross member used for fastening right and 
left ends of the deck cross member to respective fitting parts 
of a vehicle body frame. The fastening bracket includes a 
body plate to which one of the ends of the deck cross member 
is connected, a surface contact plate to which a fastening nut 
corresponding to a bolt to be inserted into corresponding one 
of the fitting parts of the vehicle body frame is fixed, the 
Surface contact plate being provided in the body plate, a 
connection plate that is a part for connecting the body plate 
and the Surface contact plate, the connection plate having a 
width in a direction perpendicular to a connecting direction of 
the body plate and the Surface contact plate equal to or Smaller 
than a width of the Surface contact plate, and a portion defin 
ing a demarcating slit for demarcating the body plate and the 
Surface contact plate. In the fastening bracket according to the 
invention, the connection plate is elastically deformed or 
plastically deformed in a direction in which the surface con 
tact plate is close to and apart from the fitting part to adjust a 
gap between the Surface contact plate and the fitting part. 
Since the connection plate according to the invention has the 
width (width in a direction perpendicular to a connecting 
direction of the body plate and Surface contact plate) equal to 
or smaller than the width of the surface contact plate, the 
connection plate is Susceptible to elastic deformation or plas 
tic deformation in a planar direction parallel to the fitting 
parts. The deformation allows an adjustment of a positional 
deviation between the fastening nut fixed to the surface con 
tact plate and a bolt hole. 

It is preferable to provide the connection plate on a side 
opposite to a connecting part of the body plate to which the 
end of the deck cross member is connected to have a posi 
tional relationship to sandwich the Surface contact plate 
between the body plate and the connection plate. 
The surface contact plate is formed by removal of a portion 

of the body plate. In other words, the surface contact plate and 
the body plate are demarcated by a hole formed by removal of 
plate material, except for the plate material of the connection 
plate. A method of the removal is not specially limited. When 
the bracket is formed by casting, a shape corresponding to a 
casting mold is provided. When the bracket is formed by roll 
forming or press forming, a material removing hole is formed 
by punching out a plate material of the bracket. Hereinafter, 
the hole formed by the removal of the plate material is 
referred to as a “demarcating slit. 
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The demarcating slit is provided to Surround the Surface 
contact plate. In other words, the demarcating slit is continu 
ously provided at a portion between a connecting part of the 
body plate to which an end of the deck cross member is 
connected and the Surface contact plate, and sides of the 
Surface contact plate parallel to the connecting direction of 
the body plate and the Surface contact plate. For example, 
when the Surface contact plate has a square shape in front 
view, and when the surface contact plate is provided above the 
connecting part of the body plate to which an end of the deck 
cross member is connected, the connection plate is configured 
Such that the upper side of the Surface contact plate is elon 
gated upward to be connected to the body plate, and the 
demarcating slit becomes a U shape in front view in which a 
left side, a lower side, and a right side are continued. 

Examples of the connection plate include (1) a connection 
plate structured of an intermediate plate provided with a 
deformation slit, and a pair of cross linking plates that connect 
the body plate with the intermediate plate and the surface 
contact plate with the intermediate plate, the cross linking 
plates having a width smaller than the intermediate plate. It is 
preferable that the cross linking plates for connecting the 
body plate with the intermediate plate and the surface contact 
plate with the intermediate plate beformed by elongating the 
demarcating slit to Surround a periphery of the cross linking 
plates. The connection plate of the above-mentioned feature 
(1) adjusts a gap between the Surface contact plate and the 
fitting part and a positional deviation between a fastening nut 
fixed to the surface contact plate and a bolt hole by elastically 
deforming or plastically deforming the intermediate plate. 
An another example of the connection plate is (2) a con 

nection plate structured of a cross linking plate having a 
uniform width in a width direction and being bent in a thick 
ness direction. In the cross linking plate, an end of the cross 
linking plate is connected to the body plate and the other end 
is connected to the Surface contact plate. The cross linking 
plate structuring the connection plate may be a piece of plate 
having a width equal to that of the Surface contact plate, or a 
plurality of cross linking plates having a width smaller than 
that of the surface contact plate. The connection plate of the 
above-mentioned feature (2) adjusts a gap between the Sur 
face contact plate and the fitting part by increasing and 
decreasing flexion of the cross linking plate. Furthermore, the 
connection plate is bent by expansion and contraction of the 
flexion and change in levels of the flexion or expansion and 
contraction in the width direction to adjust a positional devia 
tion between the fastening nut fixed to the surface contact 
plate and the bolt hole. 

Another example of the connection plate is (3) a connec 
tion plate structured of a deformation beam sandwiched 
between a body slit provided in the body plate and the demar 
cating slit, and a cross linking plate extending from the defor 
mation beam and connected to the Surface contact plate. It is 
preferable that the body slit be perpendicular to the connect 
ing direction of the body plate and the Surface contact plate 
connected by the connection plate, longer than the width of 
the cross linking plate, and shorter than the maximum outer 
shape width of the demarcating slit Surrounding the connec 
tion plate. Accordingly, the deformation beam becomes 
longer than the cross linking plate, and shorter than the maxi 
mum outer shape width of the demarcating slit Surrounding 
the connection plate, and the deformation beam can be fully 
elastically deformed or plastically deformed while restrain 
ing lowering of strength of the body plate. The connection 
plate of the above-mentioned feature (3) adjusts a gap 
between the connection plate and the fitting part and adjusts a 
positional deviation between the fastening nut fixed to the 
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4 
surface contact plate and the bolt hole by elastically deform 
ing or plastically deforming the deformation beam. 
The fastening bracket according to the invention adjusts a 

gap between the Surface contact plate and the fitting part and 
adjusts a positional deviation between the fastening nut fixed 
to the surface contact plate and the bolt hole by elastically 
deforming or plastically deforming the cross linking plates 
structuring the connection plate, the intermediate plate sand 
wiched by the pair of cross linking plates, or the deformation 
beam extending from the cross linking plates. It is preferable 
that the surface contact plate be provided with a collar to be 
locked into a bolt hole provided at the fitting part of the 
vehicle body frame, in order that the surface contact plate can 
come close to the fitting part while keeping a parallel state for 
easy matching of the fastening nut and the bolt hole. The 
collar also functions as a member for guiding a bolt to be 
screwed into the fastening nut through the bolt hole. 

Since the collar is a member for specifying a positional 
relationship of the surface contact plate to the bolt hole at the 
fitting part, the collar may be any of a projection flange and an 
arc flange as far as it can be fitted to the bolt hole. However, it 
is preferable that the collar be structured as a cylindrical 
flange from a view point to specify a positional relationship of 
the Surface contact plate without causing a positional devia 
tion in any direction to the bolt hole. Specific examples of the 
collars include the following three types: (a) a cylindrical 
flange being formed by burring processing when a through 
hole communicated with a screw hole of the fastening nut is 
provided through the Surface contact plate, (b) a cylindrical 
flange (independent body from the fastening nut) being fitted 
to the through hole of the Surface contact plate, and (c) a 
cylindrical flange integrally structured with the fastening nut 
being fitted to the through hole of the surface contact plate. 
The fastening bracket according to the invention adjusts a 

gap between the Surface contact plate and the fitting part and 
a positional deviation between the fastening nut and the bolt 
hole through the elastic deformation or plastic deformation of 
the connection plate. This is a mechanism of the Surface 
contact plate that is elastically deformed or plastically 
deformed in a direction close to or apart from the fitting part 
similarly to a conventional similar type of fastening bracket. 
In addition to the deformation in the above-mentioned direc 
tion, the connection plate according to the invention is bent in 
a planner direction parallel to the fitting part to be elastically 
deformed or plastically deformed. Furthermore, since the 
connection plate is elastically deformed or plastically 
deformed to the body plate and the surface contact plate, 
preventing the body plate and the Surface contact plate from 
being elastically deformed or plastically deformed. Accord 
ingly, the bracket according to the invention has an advantage 
in that residual stress is hardly generated in the body plate and 
the Surface contact plate. 
The collar has a function to cause the Surface contact plate 

to come close to the fitting part while keeping a parallel state 
for easy matching of the fastening nut and the bolt hole. 
Furthermore, the collar has a function to guide a bolt to be 
screwed into the fastening nut through the bolt hole when the 
fastening bracket is fastened to the vehicle body frame. With 
the collar, the above-mentioned advantage (that only the con 
nection plate is intensively deformed) becomes pronounced. 
Furthermore, a danger that the fastening nut is stripped by the 
bolt can be reduced by preventing inclination of the bolt to be 
screwed into the fastening nut. Since a fastening torque loss 
can be restrained when the bolt is being screwed, the assem 
bly operation becomes simple. Furthermore, since it becomes 
possible that the Surface contact plate is Surface contacted 
with the fitting part without fail to fasten the fastening nut, 
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Sufficient fastening strength of the bolt can be ensured. 
Accordingly, the danger of loosening of the bolt due to vibra 
tion generated while traveling, for example, can be elimi 
nated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a steering support frame 
structured by using fastening brackets according to the inven 
tion as viewed from behind. 

FIG. 2 is a perspective view of the fastening bracket on a 
passenger seat side as viewed from the left side. 

FIG. 3 is a perspective view of the fastening bracket on the 
passenger seat side as viewed from the right side. 

FIG. 4 is a front view illustrating a joint relation between 
the fastening bracket on a passenger seat side and an end of a 
deck cross member on the passenger seat side. 

FIG. 5 is a front view illustrating a joint relation between 
the fastening bracket on a driver seat side and the deck cross 
member on the driver seat side. 

FIG. 6 is a front view corresponding to FIG. 4, illustrating 
a state where surface contact plates of the fastening bracket on 
the passenger seat side are displaced through plastic defor 
mation of respective connection plates. 

FIG. 7 is a vertical cross sectional view illustrating a state 
where the fastening bracket on the driver seat side has been 
connected to a vehicle body frame. 

FIG. 8 is a vertical cross sectional view illustrating a state 
where the fastening bracket on the passenger seat side is 
applied to the vehicle body frame. 

FIG. 9 is a vertical cross sectional view illustrating a state 
where the fastening bracket on the passenger seat side has 
been connected to the vehicle body frame. 

FIG. 10 is a perspective view corresponding to FIG. 2, 
illustrating a fastening bracket where a collar provided on a 
fastening nut is protruded from a though hole of the Surface 
contact plate. 

FIG. 11 is a vertical cross sectional view corresponding to 
FIG. 9, illustrating a state where the fastening bracket in 
which the collar provided on the fastening nut is protruded 
from the through hole of the surface contact plate has been 
connected to the vehicle body frame. 

FIG. 12 is a vertical cross sectional view corresponding to 
FIG. 9, illustrating a state where the fastening bracket in 
which the collar provided on the fastening nut is protruded 
from the through hole of the surface contact plate has been 
connected to the vehicle body frame. 

FIG. 13 is a perspective view corresponding to FIG. 3, 
illustrating a fastening bracket having a connection plate 
structured by a cross linking plate extending from a deforma 
tion beam formed of a body slit. 

FIG. 14 is a perspective view corresponding to FIG. 3, 
illustrating a fastening bracket having a connection plate 
structured by a cross linking plate having a width equal to that 
of the Surface contact plate and having a bent cross section. 

FIG. 15 is a perspective view corresponding to FIG. 3, 
illustrating a fastening bracket having a connection plate 
structured by a pair of right and left cross linking plates 
having a bent cross section. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, an embodiment of the present invention will 
be described with reference to the accompanying drawings. 
As illustrated in FIG. 1, fastening brackets 2 according to the 
invention are joined to respective both ends of a deck cross 
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6 
member 3. The deck cross member 3 is fixed to a vehicle body 
frame 4 and used as a steering Support frame 1. The fastening 
brackets 2 are joined to a driver seat side end 31 and a 
passenger seat side end 32 of the deck cross member 3 by 
welding. The deck cross member 3 in this example is basi 
cally a metal straight pipe having a circular cross section, and 
has different shapes on both ends with a larger diameter on the 
driver seat side and a smaller diameter on the passenger seat 
side. An intermediate stay 11 and a column bracket 12 are 
attached on the driver seat side having a larger diameter. The 
fastening brackets 2 on the driver seat and passenger seat 
sides have exactly the same specifications (that is, common to 
the right and left sides). However, since the deck cross mem 
ber 3 is a pipe with both ends having different diameters, joint 
relationships between the driver seat side end 31 and the 
passenger seat side end 32 with respect to the respective 
fastening brackets 2 are different as described below. 
As illustrated in FIGS. 2 to 5, each fastening bracket 2 in 

this example includes a body plate 21 for connecting the 
passenger seat side end 32 of the deck cross member 3, a 
Surface contact plate 22 to which a fastening nut 221 is fixed, 
a connection plate 23 whose width (in the horizontal direction 
in this example) perpendicular to the connecting direction of 
the body plate 21 and the surface contact plate 22 (in the 
Vertical direction in this example) is equal to or Smaller than 
thea width of the Surface contact plate, and a demarcating slit 
24 formed between the body plate 21 and the surface contact 
plate 22. The body plate 21 and the surface contact plate 22 
are connected with the connection plate 23 interposed ther 
ebetween. The right and left fastening brackets 2 in this 
example are common members, and are jointed on the right 
and left ends, respectively, of the deck cross member 3 in 
mirror symmetry on both the driver seat and passenger seat 
sides (facing each other). 
The body plate 21 forms a circular flange with its rim bent 

forward (rightward in FIG. 2 and toward the viewer of FIGS. 
4 and 5), and is a plate member having a rectangular shape in 
front view with increased rigidity as a whole. A pair of surface 
contact plates are provided in Vertical symmetry within a 
planer Surface range Surrounded by the circular flange. The 
body plate 21 is a basal member when the connection plate 23 
is elastically deformed or plastically deformed. When the 
surface contact plate 22 is fastened to the vehicle body frame 
4 on the passenger seat side, the body plate 21 is in a position 
fixed state with a gap to the vehicle body frame 4 (see FIG.9). 
The body plate 21 is required to have sufficient rigidity so as 
not be deformed to the connection plate 23 and to keep a 
planner shape. For this reason, the rigidity of the body plate 
21 is increased by providing a circular flange at the rim as in 
this example or by forming beads in the plane to increase the 
section modulus aside from or in combination with the circu 
lar flange. 
The Surface contact plate 22 is a plate member having a 

square shape in front view whose periphery is surrounded by 
the demarcating slit 24 except the connection plate 23. Since 
the body plate 21, the surface contact plate 22, and the con 
nection plate 23 (intermediate plate 231 and pair of cross 
linking plates 233) are structured by a piece of successive 
plate member, the plates are formed all at once by, for 
example, punching out the demarcating slit 24 and a defor 
mation slit 232 during press working. Accordingly, in a stage 
where the connection plate 23 is not elastically deformed or 
plastically deformed, the body plate 21, the surface contact 
plate 22, and the connection plate 23 are positioned on the 
same plane. While the shape of the surface contact plate 22 in 
front view is not specifically limited, it is preferable that the 
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Surface contact plate 22 have a size large enough to be stably 
face contacted with the vehicle body frame 4. 
The Surface contact plate 22 in this example is face con 

tacted with the vehicle body frame 4 by tightening bolts 43 to 
elastically deform or plastically deform the connection plate 
23 (see FIG. 9). A though hole 222 is provided at a position 
closer to the cross linking plate 233 side from the center, in 
order that load generated by tightening of the bolt 43 can be 
applied at a position near the connection plate 23. The fasten 
ing nut 221 is fixed at the front side by welding so as to be 
communicated with the through hole 222. The through hole 
222 is provided close to the cross linking plate 233 side, so 
that load generated by tightening of the bolt 43 can easily 
cause elastic deformation or plastic deformation of the con 
nection plate 23, and buckling of the Surface contact plate 22 
caused by the connection plate 23 not elastically deformed or 
plastically deformed can be prevented. In order to prevent 
buckling of the Surface contact plate 22, beads may be pro 
vided in the Surface contact plate 22 to increase its rigidity. 
The connection plate 23 includes an intermediate plate 231 

having a long hole shape parallel to the sides of the Surface 
contact plate 22 extending in the horizontal direction, and a 
pair of cross linking plates 233,233 whose width is smaller 
than that of the surface contact plate 22 in the horizontal 
direction. The intermediate plate 231 is hollowed to provide 
the deformation slit 232 whose shape is similar to the outer 
shape of the intermediate plate 231. The connection plate 23 
in this example is provided on the side opposite to the con 
necting part of the body plate 21 at which an end of the deck 
cross member 3 is connected to have a positional relationship 
to sandwich the surface contact plate 22 between the body 
plate 21 and the connection plate 23. This is to, as described 
below, distinguish a restrained condition (driver seat side end 
31) and unrestrained condition (passenger seat side end 32) of 
the Surface contact plate 22 by using the fastening brackets 2 
having the same structure on the driver seat and passenger 
seat sides (see FIGS. 4 and 5). 

Specifically, to the fastening bracket 2 on the passenger 
seat side, the passenger seat side end 32 of the deck cross 
member 3 is joined only to the body plate 21 as illustrated in 
FIG. 4. Since the surface contact plate 22 is in the unre 
strained state, at the passenger seat side end, the Surface 
contact plate 22 can be close to and apart from the fitting part 
of the vehicle body frame 4 by elastic deformation or plastic 
deformation of the cross linking plates 233 or the intermedi 
ate plate 231 to adjust a gap between the Surface contact plate 
22 and the fitting part. Furthermore, as described below, a 
positional deviation between the fastening nut 221 fixed to the 
surface contact plate 22 and the bolt hole 41 can be eliminated 
by the elastic deformation or plastic deformation of the cross 
linking plates 233 or the intermediate plate 231 in the planner 
direction parallel to the fitting part (FIG. 6). This means that 
the strength of the passenger seat side end 32 depends only on 
the rigidity of the body plate 21. 
On the other hand, to the fastening bracket 2 on the driver 

seat side, the driver seat side end 31 of the deck cross member 
3 is joined to both of the body plate 21 and the surface contact 
plate 22 as illustrated in FIG. 5. Accordingly, the above 
mentioned elastic deformation or plastic deformation of the 
connection plate 23 is restricted, so that the Surface contact 
plate 22 does not come close to the fitting part of the vehicle 
body frame 4 or displaced in the planner direction. parallel to 
the fitting part. This is because the strength of the driver seat 
side end 31 is improved by the restriction of mutual deforma 
tion of the body plate 21 and the surface contact plate 22 
through the driver seat side end 31, in addition to the rigidity 
of the body plate 21. In this manner, according to the inven 
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8 
tion, the strength of the fastening bracket 2 on the driver seat 
side can be increased relatively to the strength of the fastening 
bracket 2 on the passenger seat side while using the common 
right and left fastening brackets 2. 
As described above, the fastening brackets 2 in this 

example adjust a gap with the fitting part of the vehicle body 
frame 4 and adjust a positional deviation between the fasten 
ing nut 221 and the bolt hole 41 through the elastic deforma 
tion or plastic deformation of the connection plate 23. A 
conventional similar type of bracket could also adjust a gap 
with the fitting part of the vehicle body frame 4. The fastening 
brackets 2 according to the invention are advantageous in that 
a positional deviation between the fastening nut 221 and the 
bolt hole 41 can be adjusted through the elastic deformation 
or plastic deformation of the connection plate 23 in the plan 
ner direction parallel to the fitting part. Specifically, as illus 
trated in FIG. 6, the connection plate 23 displaces the surface 
contact plate 22 in the vertical direction by expanding the 
deformation slit 232 (see the upper connection plate 23 in 
FIG. 6) or narrowing the deformation slit 232 to deform the 
intermediate plate 231. Furthermore, the surface contact plate 
22 is displaced in the horizontal direction with one or both of 
the pair of cross linking plates 233 bent (see the lower con 
nection plate in FIG. 6). In this mariner, the fastening brackets 
according to the invention. also adjust a positional deviation 
between the fastening nut 221 and the bolt hole 41. 
As illustrated in FIG. 7, on the driver seat side of the vehicle 

body frame 4, all of the body plate 21, the surface contact 
plate 22, and the connection plate 23 of the fastening bracket 
2 are surface contacted with the fitting part (inner wall face of 
a member structuring the vehicle body frame 4), and a bolt 43 
protruded through the bolt hole 41 leftward is screwed for 
joining into the fastening nut 221 through a spacer 42 inter 
posed therebetween to prevent crashing. As is apparent, the 
connection plate 23 that is elastically deformed or plastically 
deformed is unnecessary for the fastening bracket 2 on the 
driver seat side, and the demarcating slit and the connection 
plate 23 decrease strength. Therefore, in order to assure suf 
ficient strength also on the driver seat side while using the 
common right and left fastening brackets 2, the driver seat 
side end 31 of the deck cross member 3 is welded astride the 
body plate 21 and the surface contact plate 22 in this example. 
This prevents lowering of the strength caused by the demar 
cating slit 24 and the connection plate 23 and provides a 
relative strength difference from the fastening bracket 2 on 
the passenger seat side. 

After the joining on the driver seat side is completed, 
joining on the passenger seat side follows. A positional devia 
tion of the vehicle body frame 4 to the fitting part is adjusted 
on the passenger seat side of the vehicle body frame 4. The 
joining is performed as illustrated in FIGS. 8 and 9. First, the 
fastening bracket 2 is applied to the fitting part of the vehicle 
body frame 4 in the state where the body plate 21, the surface 
contact plate 22, and the connection plate 23 are aligned on a 
single plane. Then, the bolt 43 is inserted rightward into the 
through hole 222 provided to each of the upper and lower 
Surface contact plates 22 through the spacer 42 and the bolt 
hole 41. Next, the bolt 43 is rotated to be engaged with the 
fastening nut 221. In this stage, when the positional deviation 
between the fastening nut 221 and the bolt hole 41 is large, the 
connection plate 23 deforms the intermediate plate 231 and 
bends the cross linking plates 233 in the planner direction 
parallel to the fitting part (see FIG. 6) to eliminate the posi 
tional deviation. Furthermore, when the positional deviation 
between the fastening nut 221 and the bolt hole 41 is small, 
the connection plate 23 deforms the intermediate plate 231 
and bends the cross linking plates 233 in the planner direction 
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parallel to the fitting part (see FIG. 6) to eliminate the posi 
tional deviation in a process for screwing the bolt 43 into the 
fastening nut 221. 
When the bolt 43 engaged with the fastening nut 221 is 

being screwed, as illustrated in FIG.9, since the movement of 5 
the head of the bolt 43 is restricted by the vehicle body frame 
4, the fastening nut 221 begins to move to approach the 
vehicle body frame 4 relatively, and the surface contact plate 
22 is pressed against the fitting part of the vehicle body frame 
4. At this time, the Surface contact plate 22 approaches the 
fitting part while deforming the intermediate plate 231 of the 
connection plate 23 and bending the cross linking plates 233 
in a direction in which the Surface contact plate 22 comes 
close to and separates from the fitting part. In this manner, the 
Surface contact plate 22 approaches the fitting part through 
the elastic deformation or plastic deformation of the connec 
tion plate 23. Since the passenger seat side end 32 of the deck 
cross member 3 is connected to the body plate 21, the body 
plate 21 remains apart from the fitting part with a gap ther 
ebetween without the elastic deformation or plastic deforma 
tion of the connection plate 23. As a result, the strength of the 
fastening bracket 2 on the passenger seat side is relatively 
weakened as compared with that of the fastening bracket2 on 
the driver seat side. 
As described above, when there is a positional deviation 

between the fastening nut 221 and the bolt hole 41 at the stage 
where the bolt 43 is engaged with the fastening nut 221, the 
connection plate 23 deforms the intermediate plate 231 and 
bends the cross linking plates 233 in the planner direction 
parallel to the fitting part to eliminate the positional deviation. 
In this process, the bolt 43 to be screwed into the fastening nut 
2 may be inclined. Therefore, it is preferable to provide a 
collar 227 to be locked into the bolt hole 41 provided at the 
fitting part of the vehicle body frame 4 on the surface contact 
plate 22 as illustrated in FIGS. 10 to 12. Accordingly, it 
becomes easy to lock the collar 227 into the bolt hole 41 (to be 
precise, the spacer 42 communicated with the bolt hole 41) in 
advance, thereby making the Surface contact plate 22 
approach the fitting part while keeping its parallel sate, and 
the fastening nut 221 with the bolt hole 41 match with each 
other. 
As illustrated in FIG. 10, in this example, a member in 

which the fastening nut 221, a face contact flange 226, and a 
cylindrical flange are integrally formed is fitted to the through 
hole 222 to use as the collar 227. The cylindrical flange in this 
example includes the face contact flange 226 on the nut side, 
and the face contact flange 226 partially increases the thick 
ness of the Surface contact plate 22 to improve the rigidity. An 
end rim circumference of the collar 227 in this example is 
chamfered to be easily locked into the bolt hole 41. Alterna 
tively, the Surface contact plate 22 may be subjected to burring 
processing when the through hole 22 is bored and to process 
ing to be used as a collar. Furthermore, the fastening nut 221, 
the face contact flange 226, and the cylindrical flange may be 
independent pieces. 
The collar 227 of the integrated type illustrated in FIG. 10 

is attached as described below. First, the collar 227 is fitted to 
the through hole 222 of the surface contact plate 22 commu 
nicated with a screw hole (female screw) of the fastening nut 
221 to protrude from the surface contact plate 22. Then, the 
circumference of the face contact flange 226 is fixed to the 
Surface contact plate 22 by welding. The fastening bracket 2 
to which the collar 227 of the integrated type is fixed is 
attached to the fitting part of the vehicle body frame 4 in the 
following manner. First, the collar 227 is caused to face the 
bolt hole 41, and the bolt 43 is inserted into the spacer 42, the 
bolt hole 41, and the collar 227 in this order, and the bolt 43 is 
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10 
rotated to be screwed into the fastening nut 221. As illustrated 
in FIG. 11, when the bolt 43 is screwed into the fastening nut 
221, the collar 227 is locked into the bolt hole 41 and the 
posture and approaching direction of the Surface contact plate 
22 with respect to the fitting part are regulated. When the bolt 
is further screwed, as illustrated in FIG. 12, the surface con 
tact plate 22 is pressed against the fitting part and the attach 
ment is completed. The face contact flange 226 partially 
increases the thickness of the Surface contact plate 22 to 
improve the rigidity. 
A connection plate 25 illustrated in FIG. 13 can be exem 

plified besides the connection plate 23 in this example (FIGS. 
1 to 9). The connection plate 25 is structured of a body slit 251 
provided in the body plate 21, a deformation beam 252 sand 
wiched between the body slit 251 and the demarcating slit 24, 
and a cross linking plate 253 extending from the deformation 
beam 252 to be connected to the surface contact plate 222. 
Since the body plate 21, the surface contact plate 22, and the 
connection plate 25 (deformation beam 252, cross linking 
plate 253) are structure by a piece of continued plate material, 
the plates can be formed at once by punching out portions of 
the demarcating slit 24 and the body slit 24 during press 
working, for example. In a stage where the connection plate 
25 is not elastically deformed or plastically deformed, the 
body plate 21, the Surface contact plate 22, and the connection 
plate 25 are aligned on a single plane. 
The body slit 251 is perpendicular to the connecting direc 

tion of the body plate 21 and the surface contact plate 22 by 
the connection plate 25, is longer than the width of the cross 
linking plate 253 in the horizontal direction, and is shorter 
than the maximum outer shape width (distance of the circum 
ference rim in the horizontal direction) of the demarcating slit 
24 Surrounding the connection plate 25. Accordingly, the 
deformation beam 252 is longer than the cross linking plate 
253 in the horizontal direction and shorter than the maximum 
outer shape width of the demarcating slit 24 Surrounding the 
connection plate 25, and the deformation beam 252 can be 
fully elastically deformed or plastically deformed while low 
ering of the structural strength of the body plate 21 is 
restrained. Specifically, the surface contact plate 22 elasti 
cally deforms or plastically deforms the cross linking plate 
253 in a direction close to and apart from the fitting part of the 
vehicle body frame 4, elastically deforms or plastically 
deforms the deformation beam 252 to bend in the vertical 
direction to expand or contract the body slit 251, and in the 
case of FIGS. 1 to 9 elastically deforms or plastically deforms 
the cross linking plates 233 or the intermediate plate 231 in 
the planner direction parallel to the fitting portion. Accord 
ingly, a gap between the Surface contact plate 22 and the 
fitting part is eliminated, and a positional deviation between 
the fastening nut 221 fixed to the surface contact plate 22 and 
the bolt hole 41 is adjusted. 
A connection plate 26 of another example is structured of 

a cross linking plate 261 having a uniform width in the hori 
Zontal direction and bent in the thickness direction as illus 
trated in FIG. 14. One end of the cross linking plate 261 
having the uniform width in the horizontal direction and bent 
in the thickness direction is connected to the body plate 21 
and the other end is connected to the Surface contact plate 22. 
Since the body plate 21, the surface contact plate 22, and the 
connection plate 26 (cross linking plate 261) are structured of 
a piece of continued plate material, the plates can be formed 
at once by punching out portions of the demarcating slit 24 
during press working, for example. The cross linking plate 
261 bent in the thickness direction is deformed along a mold 
together with the press working, or deformed by another press 
working, for example, after punching by the press working. 
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Unlike the above-mentioned connection plate 23 (FIGS. 1 
to 9) or the connection plate 25 (FIG.13), the connection plate 
26 structured of the cross linking plate 261 having the uni 
form width in the horizontal direction and bent in the thick 
ness direction adjusts a gap between the Surface contact plate 
22 and the fitting part by elastically deforming or plastically 
deforming the bent cross section of the cross linking plate 
261. When the deformation of the bent cross section of the 
cross linking plate 261 varies in the horizontal direction, the 
connection plate 26 is to be bent in the horizontal direction, 
which eliminates a position deviation between the fastening 
nut 221 fixed to the surface contact plate 22 and the bolt hole 
41. In this case, as illustrated in FIG. 15 for example, when a 
connection plate 27 is structured of a pair of right and left 
cross linking plates 271 bent in the thickness direction, each 
cross linking plate 271 is elastically deformed or plastically 
deformed independently, so that it becomes easy to bent the 
connection plate 27 in the horizontal direction and eliminate 
a positional deviation between the fastening nut 221 fixed to 
the surface contact plate 22 and the bolt hole 41. 

The invention claimed is: 
1. A fastening bracket of a deck cross member used for 

fastening right and left ends of the deck cross member to 
respective fitting parts of a vehicle body frame, the fastening 
bracket comprising: 

a body plate to which one of the ends of the deck cross 
member is connected; 

a surface contact plate to which a fastening nut correspond 
ing to a bolt to be inserted into corresponding one of the 
fitting parts of the vehicle body frame is fixed, the sur 
face contact plate being provided in the body plate: 

a connection plate that is a part for connecting the body 
plate and the Surface contact plate, the connection plate 
having a width in a direction perpendicular to a connect 
ing direction of the body plate and the Surface contact 
plate equal to or smaller than a width of the surface 
contact plate; and 
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a portion defining a demarcating slit for demarcating the 
body plate and the Surface contact plate. 

2. The fastening bracket of a deck cross member according 
to claim 1, wherein the connection plate is provided on a side 
opposite to a connecting part of the body plate to which the 
end of the deck cross member is connected to have a posi 
tional relationship to sandwich the Surface contact plate 
between the body plate and the connection plate. 

3. The fastening bracket of a deck cross member according 
to claim 1, wherein the connection plate is structured of an 
intermediate plate provided with a deformation slit, and a pair 
of cross linking plates that connect the body plate with the 
intermediate plate and the surface contact plate with the inter 
mediate plate, the cross linking plates having a width smaller 
than the intermediate plate. 

4. The fastening bracket of a deck cross member according 
to claim 1, wherein the connection plate is structured of a 
cross linking plate having a uniform width in a width direc 
tion and being bent in a thickness direction, and an end of the 
cross linking plate is connected to the body plate and the other 
end is connected to the Surface contact plate. 

5. The fastening bracket of a deck cross member according 
to claim 1, wherein the connection plate is structured of a 
deformation beam sandwiched between a body slit provided 
in the body plate and the demarcating slit, and a cross linking 
plate extending from the deformation beam and connected to 
the Surface contact plate. 

6. The fastening bracket of a deck cross member according 
to claim 1, wherein the surface contact plate is provided with 
a collar to be locked into a bolt hole provided at the fitting part 
of the vehicle body frame. 

7. The fastening bracket of a deck cross member according 
to claim 6, wherein the collar is a cylindrical flange integrally 
structured with the fastening nut and is protruded from a 
through hole of the Surface contact plate to be communicated 
with a screw hole of the fastening nut. 

k k k k k 


